In order to investigate the effect of gravity on the formation of a weid, gas tungsten arc (GTA) welding was performed both in a mictogravity environment and in a terrestrial environment. The microgravity environment was produced for 10sec with less than 10-5G by a drop-shaft type microgravity system at Japan Microgravity Center (JAMIC). The material used wasan aluminum alloy. It 
Materials and Welding Conditions
The material used was an aluminum alloy. It was selected as a material commonly used in aerospace. Table Table 2 .
(1 998), Transverse sections of bead-on-plate welds in horizontal welding with argon shielding gas. formed in the microgravity environment are almost flat in both sides of the bead. Accordingly, it can be concluded that the maintaining force of the weld shape (e,g, the surface tension) Is larger than the force by the arc pressure with the helium shielding gas. As mentioned before, an argon shielding gas is expected to prodLuce several times larger 'arc pressure than 'a helium shieldlng gas. As a matter of fact the pressure bent the weld significantly in the butt welding, as shown in Fig. 3(b) . However, the bead-on-plate weld was not bent even with the argon shielding gas. Accordingly, the force by the arc pressure with the argon shielding gas in this case seems to have been slightly larger than the maintaining force of In order to investigate the effect of oxide films on welding phenomena, pure silver is selected as a model material. Figure 8 showsweld beads of the silver in both environments. As shown In Fig. 8(a) Weld bead appearances ofpure silver in vertical up welding with argon shielding gas. Longitudinal sectlons of bead-on-plate welds formed in horizontal welding with helium shielding gas in both environments.
4.4.
Microstructure and Solidification Figure 9 shows longitudinal sectlons of the bead-on- Figure 10 showsthe mlcrostructure in the middle part of the welds in the microgravity environment. As shown in Fig. lO , whenhelium is used as a shielding gas, the size of the equiaxed grains is larger than those when argon is used. Thus, the cooling rate with helium shielding gas is smaller than that with argon shielding gas.11) According to Sendaet a!., 12) the cooling rate is in inverse proportion to a square of heat input. Accordingly, it is evident that the thermal efficiency with helium shielding gas is higher than that with argon shielding gas.
As shown in Figs. 3(b) and 5(b) Difference in grain size between with argon shielding gas and with helium shielding gas (iO~5G). In addition, only in the former condition, the feather crystal structure is observed in the middle part. Figure   12 shows a magnified photograph of the feather crystal structure. Effect of Gravity on Arc Shape Figure 13 shows the arc photographed using a welding When helium is used as a shielding gas, the weld bead formed is flatter than that formed using argon shielding gas because of the reduction of arc pressure. (4) Judging from the distribution of the grain structures in the weld, in the microgravity environment, the temperature gradient is smaller than that in the terrestrial environment, and the degree of the constitutional supercooling Is higher due to the absence of the heat transfer by gravity. 
